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AstraZeneca is developing the P2T (P2Y ADf ) purinoceptor 
antagonist and platelet aggregation inhibitor, cangrelor, for the 
potential treatment of unstable angina and as an ultrafast-aciing 
intravenous antithrombotic agent. It is in phase lib clinical trials 
[3157231 NDA and MAA applications are planned for after 2003 
[275466}, [314472]. It superseded the earlier compound, ARL- 
67085, which also reached pliase II trials [328760]. In ex vivo 
samples of angina patients' blood, cangrelor inhibits 
platelet /monocyte conjugate development, which indicate the drug 
has some degree of disease-modifying activity [377418]. 

AstraZeneca is also developing derivatives of cangrelor. Removal 
of the triphosphate side chain, modification of the ribose to a 
carbocycle and the purine to a triazolopyridine resulted in a potent 
(IC^ = 4 nM) orally-active P2T/P2Y U receptor antagonist. A lead 
compound was scheduled to enter trials as an antithrombotic agent 
in July 2000 [3776661 

In March 1999, Lehman Brothers predicted a 30% probability that 
the drug would reach world markets and would be launched in 
2002 [336599]. 

Introduction 

Platelet adhesion and aggregation are pivotal events in 
normal hemostasis and arterial thrombosis, implicated in the 
pathogenesis of myocardial infarction, unstable angina and 
stroke [183665]. Many studies have contributed to an 
understanding of the mechanism of platelet aggregation and 
thrombus formation. Platelets respond to a variety of blood 
vessel injuries/ such as narrowing of the lumen, plaque 
formation and the presence of foreign bodies (eg, catheters), 
leading to a sequence of events including platelet adherence 
and activation and the release of platelet granular 
components, including the potent cellular mitogenic factors. 
The activated platelet aggregates induce the formation of 
fibrin, which further stabilizes the thrombus. The platelet 
P2T receptor plays a major role in platelet aggregation, and 
antagonists to it are predicted to have significant therapeutic 
potential as antithrombotic agents [262006]. 

Human platelets possess three adenosine diphosphate (ADP) 
receptor subtypes: P2Y,, P2T and P2X, [393812]. The P2T- 
purinoceptor is a member of the metabo tropic P2Y- 
purinoceptor family that, together with inotropic P2X- 
purinoceptors, mediate the physiological actions of nucleoside 
polyphosphates [212999], [218491]. The P2T subtype, which 
has recently been redefined as a P2Y 1 -purinoceptor, is 
largely confined to blood platelets, and its presence has also 
been detected on endothelial cells where it mediates 
vasodilation by ADP [262011]. ADP is present in high 
concentrations in dense granules of platelets and is released 



during platelet aggregation. It plays a key role in 
hemostatsis as it stimulates the platelet aggregation 
response induced by other agents [393808]. Adenosine 5'- 
triphosphate (ATP) is a competitive antagonist of the actions 
of ADP at the P2T-purinoceptor, but it is not acceptable as a 
therapeutic agent due to a lack of specificity and efficacy. 
Moreover, it is rapidly metabolized to" ADP, which, in turn 
activates platelets [212999], [218491]. Structural 
manipulation of ATP, an antagonist of the platelet P2T 
receptor, led to the discovery of AR-C69931MX (cangrelor), 
a potent, selective and safe intravenous inhibitor of ADP- 
induced platelet aggregation [298982], [393813]. 

The first highly potent antagonist of the P2T receptor, AR- 
C67085, was > 1000-fold selective for this subtype. Further 
modification of the structure resulted in cangrelor with an IC M 
value of 0.4 nM. In vivo, at maximally effective antithrombotic 
doses, there is little prolongation of bleeding time (1.4-fold), 
which is in marked contrast to the 5- to 6-fold prolongation 
observed with fibrinogen receptor (glycoprotein (GP) lib /Ilia) 
antagonists. Cangrelor is 6- fold more potent than AR-C67085, 
but the compounds show a similar half-life (79% recovery of 
aggregation behavior after 20 min) [315723]. 

Synthesis and SAR 

As a starting point for the discovery of useful antithrombotic 
agents, ATP presents a range of intriguing challenges, 
including physicochemical and biological lability of the 
polyphosphate moiety, low affinity for the P2T receptor 
(pIC w = 3.6), lack of selectivity between P2 subtypes and 
extreme physicochemical properties [315723]. 

Cangrelor is an analog of ATP with a 3,3,3- triflurop ropy ithio 
substituent at C(2), an 2v*-methylthioethyl substituent on the 
purine (adenine) base and a dichloromethylene group 
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replacing the P-y linking oxygen in the acidic triphosphate 
chain. A series of weak P2T antagonists was prepared from 
adenosine monophosphate analogs [315723]. The 
triphosphate side chain was modified by replacing the 
anhydride oxygen with a dihalomethylene group to prevent 
hydrolysis to ADP and to enhance the receptor affinity, 
relative to unsubsti luted methylene derivatives and 
substitution at C(8) of the adenine ring, which is reported to 
result in reduced affinity, whereas substitution at C(2) by 
thioalkyl or haloalkylthio groups enhanced affinity and was 
optimal with a thiopropyl group. 

Modification of the phosphate, ribose and the 2 and 8 
positions on the purine ring of ATP resulted in potent 
antagonists. Replacement of the 6-amino group with either a 
hydrogen, hydroxyl or dialkylamino group resulted in a 
substantial drop in receptor affinity, whereas alkylamino 
substitution with NHCH 2 CH,SMe resulted in an improved 
pharmacodynamic profile. An SAR study of substitution at 
the 6 position showed the receptor affinity in the order of 
NHCH,CH,SMe > NH 2 > H > NEt, > OH, with pIQ values 
of 9.4 >~8.6 > 6.9 > 5.5 > 5.15, respectively. 

The importance of the ribose sugar linking the adenine base 
to the acidic chain was shown when its replacement by alkyi 
groups of varying lengths led to a 600- to 4000-fold loss of 
affinity, while the importance of the full complement of 
ribose hydroxyl groups was shown by the 40- to 120- fold 
drop in affinity for the 2'-deoxy and 3-deoxy analogs of 
FPL-67085 [162135]. Part of the activity of FPL-67085 resides 
in the dichloromethylenediphosphonate moiety, which is 
incorporated to prevent metabolism to the corresponding 
ADP analog with agonist activity at P2T-purinoceptors. 
Variations of this moiety have been incorporated into a 
range of P2T-purinoceptor antagonists [162174]. The most 
effective of these were 2-propylthio analogs, in which the 
p-y-diphosphate portion of the acidic triphosphate chain 
of ATP was replaced by difluoromethylenediphosphonate 
(FPL-66099), dichloromethylenediphosphonate (FPL- 
67085) and dibromomethylenephosphonate (FPL-67121), 
which had K B values of £ 2 nM for antagonism of ADP- 
induced human platelet aggregation in vitro [162174]. The 
full synthetic process for cangrelor and the formulation 
that has been used in clinical trials has not yet been 
published. 

On further investigation, removal of the triphosphate side 
chain and modification of the ribose to a carbocycle and the 
purine to a triazolo pyridine resulted in a potent and orally 
active P2Y i: receptor antagonist (IC W = 4 nM) [393813]. 

Pharmacology 

Cangrelor has a pIC M value of 9.3 at the platelet P2T 
receptor, is designed for intravenous infusion and has a 
rapid metabolic clearance [298703], [298980], [298982], 
[298983]. It has excellent selectivity over other P2 and PI 
receptors [377418]. 

ADP-induced platelet aggregation is mediated via 
activation of the purinergic P2Y, receptor, which is 
coupled to calcium mobilization and initiates shape 
change and aggregation, while another P2 receptor (ie, 
P2T), which is coupled through Gi 2 and adenylyt cyclase, 
inhibition is responsible for the completion and 
amplification of the response [393814]. In vitro studies in 



Gaq-deficient mouse platelets have confirmed the 
inhibition of ADP-induced platelet aggregation by- 
blocking the latter receptor (393814]. 

Shear- induced aggregation in heparinized blood was 
reduced by 54% with addition of 500 nM of the P2T 
antagonist and was further reduced by 29% with the 
combination of 500 nM P2T antagonist plus 100 uM of the 
P2Y, antagonist, A3P5P (350492]. Blockade of both ADP 
receptors, P2T and P2Y,, is necessary for effective 
inhibition of platelet aggregation [381573]. One study 
established that ADP potentiates plasmin-induced platelet 
aggregation and cangrelor inhibits the P2T-mediated 
action of ADP without inhibiting the P2Y, -mediated action 
of ADP [381556]. 

To assess the potential for undesirable antihernostatic 
effects, cangrelor was compared to the GPIIb/IUa 
antagonist, lamifiban (F Hoffmann-La Roche), in 
anesthetized dogs. Dose-response relationships of cangrelor 
displayed a favorable 98-fold separation between the 
desired antithrombotic effect and the prolongation of 
bleeding time, in contrast to the significant prolongation of 
the bleeding time seen with effective antithrombotic doses of 
lamifiban. Consequently, the complete inhibition of platelet 
aggregation needed to give an antithrombotic effect was 
achieved at doses which extend bleeding time by > 2-fold 
[315723]. 

Cangrelor has also been evaluated for electrolytic injury 
coronary thrombosis in a dog model. Thrombosis was 
induced using electrolytic technique in 20 dogs. All the 
animals received either cangrelor (4 mg/kg/rnin iv) or 
saline for a total of 2 h with an iv bolus and continuous 
infusion of heparin. Platelet aggregation in response to ADP 
was reduced by half in the placebo group and 
approximately 20-fold in the cangrelor-treated group. The 
study reports that the administration of cangrelor in the 
canine model results in prolongation of reperfusion time 
and significant reduction in reocclusion and cyclic flow 
variation rate [381566]. 

The efficacy of cangrelor in the prevention of primary 
occlusive arterial thrombosis in a canine model was studied 
in 11 beagle dogs [393812]. The drug was infused at a rate of 
4.0 ug/kg/min iv to six dogs and 0.9% saline to a control 
group of five dogs. This investigation proved that the 
selective inhibition of the platelet P2T receptor resulted in ex 
vivo inhibition of ADP-induced platelet aggregation. 

Metabolism 

No data are currently available. 

Toxicity 

In an in vivo study, there were no significant placebo- or 
drug-related changes in heart rate or arterial blood pressure 
[393812]. 

Clinical Development 
Phase I 

Results from phase I trials have demonstrated that a 100% 
block of platelet aggregation can be achieved by cangrelor 
with only a 1.5-fold increase in bleeding time, which 
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correlates well with previous data collected from the dog 
cyclic flow reduction model. Furthermore, bleeding 
returned to normal by only 30 rnin post iv administration. 
This profile compared favorably to that seen with 
GPIIb/llIa antagonists, such as lamifiban (iv). No 
interactions between cangrelor and aspirin or heparin 
were observed [308718]. 

In healthy male and female human volunteers, cangrelor 
produced a dose-dependent inhibition of ex vivo ADP- 
induced platelet aggregation (APA). Reversal of inhibition 
of APA was rapid and complete within 20 min from the 
highest dose, and no rebound APA was reported. At doses 
that abolished APA, bleeding time of cangrelor increased by 
3.2-fold in males and 2.9-fold in females. Plasma clearance 
was 50 I/h with low variability (14%) and a very short 
duration of action. The short half-life of approximately 2.6 
min resulted in rapid attainment of steady-state 
concentrations in all subjects, while the compound snowed 
dose linearity with no detectable pharmacokinetic sex 
differences [3157231, [316436]. 

Results of a trial of cangrelor in comparison with 
clopidogrel in eight healthy volunteers were presented at 
the 41st Annual Meeting of the American Society of 
Hematology (New Orleans, USA) in December 1999. 
Cangrelor achieved 97% inhibition of 10 uM ADP on day 0, 
compared to 46% inhibition of 10 uM ADP for clopidogrel 
on day 11. Clopidogrel incompletely blocks the P2T 
receptors; functional receptors remained even after 11 days 
of treatment P2T receptors are completely blocked by 
cangrelor, which fully antagonizes ADP-induced P2T 
receptor activation [350114]. 

Phase II 

Phase Ha trials with an iv formulation determined the safety, 
tolerability, activity and doses of cangrelor for a phase lib 
trial which began in late 1998. 

Cangrelor was assessed for inhibition of platelet 
aggregation in 39 patients with acute coronary syndrome. 
The patients who received aspirin and heparin were also 
administered cangrelor (infusion rate 2 mg/kg/rnin or 4 
mg/kg/min iv) as an adjunctive therapy. Cangrelor was 
well tolerated in all the patients with no major or minor 
bleeds. Steady state plasma levels and stable inhibition of 
platelet aggregation were achieved within 30 min of 
infusion [348657]. The mean plasma half-life of cangrelor 
was < 5 min. 

Cangrelor was further evaluated for tolerance and safety 
in a double-blind, placebo-controlled, dose-response 
study conducted in patients undergoing percutaneous 
coronary intervention (PCI) [381572]. Preliminary results 
showed that the addition of cangrelor to heparin and 
aspirin during the PCI was tolerated to a dose of 4.0 
mg/kg/min iv and not associated with any significant 
increase of major bleeding and major adverse cardiac 
events [381572]. 

Furthermore, a double-blind, randomized, placebo- 
controlled study was conducted in 94 patients with 
unstable angina/non-Q-wave myocardial infarction in 
Sweden at eight different centers to study the safety and 




tolerability of iv infusion of cangrelor [381562]. The drug 
was well tolerated hcmodynamically and there were no 
significant changes in laboratory findings between the 
placebo and treated group. The incidence of minor 
bleeding events was slightly higher in patients receiving 
cangrelor. The study showed that cangrelor, as an 
adjunctive therapy to aspirin and low molecular weight 
heparin in acute coronary syndrome, was safe and well 
tolerated [381562]. 

Clinical findings have confirmed that cangrelor is a more 
effective inhibitor of ADP-induced platelet aggregation than 
a prodrug, clopidogrel [381585]. 

Side Effects and Contraindications 

Cangrelor was tolerated in volunteers with only minor 
increases in petechial or brushing reaction [316436]. The risk 
of persistent hemorrhage following administration of a P2T 
antagonist is stated to be much less likely than with 
GPIIb/HIa antagonists, such as lamifiban [315723]. 

Current Opinion 

There is currently a need for more effective antithrombotic 
agents* for the prevention of arterial coronary syndromes. 
Antiplatelet therapies include cyclooxygenase inhibitors 
(aspirin), thromboxane receptor antagonists, prostacyclin 
receptor agonists, GPllb/HIa receptor antagonists (antibody- 
derived abciximab (Centocor), non-peptides such as 
tirofiban (Merck & Co), lamifiban and the venom-derived 
eptihbatide (COR Therapeutics)), P2T-purinoceptor specific 
thienopyridines with a poorly-defined mechanism of action 
(clopidogrel (Sanofi^Synthelabo), ticlopidine), and thrombin 
receptor antagonists (heparin, warfarin, hirudin, desirudin 
(Novartis), bivalrirudin (Biogen)). To date, significant 
benefit has been achieved using aspirin as an 
antithrombotic agent The advantages are that it is well- 
established, relatively safe to administer and cheap. 
However, aspirin has limited clinical efficacy as it 
interferes mechanistically only with thromboxane-induced 
platelet aggregation [338622], while other compounds, 
such as ticlopidine, exhibit unwanted side effect profiles. 
Moreover, they are relatively poor inhibitors of platelet 
aggregation, inhibiting only one of the many pathways 
involved in platelet activation [334640]. The competition to 
develop more effective antithrombotic agents like 
GPlIb/IIIa receptor antagonists resulted in complications 
such as major bleeding, necessitating blood transfusion 
[235864]. 

There is a therapeutic need for a potent intravenous 
antithrombotic agent for use in episodes of acute arterial 
thrombosis. In such circumstances, the highly polar 
nature of ATP analogs could be advantageous, and the 
pharmacodynamic and functional pharmacokinetic 
profiles of cangrelor indicate that it may be used for the 
treatment of acute thrombotic conditions. Cangrelor is 
being developed to address what AstraZeneca defines as 
an unmet need for intravenous antithrombotic agents to 
treat acute arterial coronary syndromes such as unstable 
angina, and in the setting of percutaneous transluminal 
coronary artery revascularization [315723]. The current 
analysis based on the reported literature suggests that the 
adverse effects related to the risk of persistent 
hemorrhage following administration of a P2T receptor 




antagonist are likely to be much lower than with 
GPHb/IIIa antagonists [315723]. The substantial 
separation of the antithrombic activity from effects of 
bleeding time constitutes a major advantage for P2T 
antagonists in the modulation of platelet aggregation. 
The *rapid-on' and 'rapid-off kinetics of cangrelor may 
provide a convenient means of maintaining control of 
platelet function under clinical conditions. 

A significant role for P2T-purinoceptor-mediated actions of 
endogenous ADP in platelet thrombus formation was 
demonstrated by researchers at Fisons using animal models 
of thrombosis, but whether ADP is actually an important 
participant in acute thrombogenesis in hurnans awaits the 
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results of pivotal clinical trials. The literature suggests that 
the combinations of P2T and P2Y, antagonists are effective 
as an antithrombotic agents. 

Cangrelor may also have significant antagonist effects on 
other as yet unidentified purinoceptors with a similar 
structural conformation to the target P2T-purinoceptor, as 
well as significant agonist activities at P2X- and other 
subtypes of P2Y-purinoceptors. The success of the 
compound as an antithrombotic agent will also depend on 
its efficacy and safety in larger trials, but nonetheless, 
cangrelor shows promise as an ultra short-acting antiplatelet 
compound for the prevention and treatment of acute 
thrombotic events. 



254 Current Opinion in Investigational Drugs^OOl Vol 2 No 2 



Clinical _ _ . . ^ . . _ 4i ....... ... _ % 

"nprilr^ 

maleai^itern& : - ^dura^ : - 316436. ; " 

: >" : ; ^ -•'.>• : vokinteers. -i"V^*>r. attainment:^ strady^^ "\ : - : 

- ' .V.vr--* ' ; . : V \: "iM ?C ■^©fen^KVvi'\." v J^r, : ;i -377: ;.: v ;:; ; : :0:,>' :.V ' V ; \ v ' . : !; . ■'' 

;platejet aggregation ; ; Ph^e i tr^ c -v- 

ranci bjeejjing. 7 v ' vv v'" ^ V' ; 
■ r ■ va".'" v "': 7. v v ;* ;:>J: * 

: o^i* ":>.;' 3 % Y^K :33-3 4K\Hr-^ v 



Associated patent 

Title N-aikyt-2-substituted ATP analogues. 
Assignee Rsons pic 
Publication WO-0941 8216 18-AUG-94 
Priority GB-O0025712 16-DEC-93 
Inventors Ingall A, Cage P, Kindon N. 

Associated references 

162135 SAR studies on FPL 67085, a potent and selective anti- 
aggregatory agent with a novel mechanism of action. Kindon ND, Cox D, 
Humphries RG, Ingall A, Left P t Mclnally J, TomHnson W, Willis PA INTSYMP 
MED CHEM 1 994 1 3th Paris P 6 

• Abstract report on SAR studies investigating the requirement of D-ribose 
moiety for maximal activity of FPL-67085. 

162174 Stixfies leading to the discovery of FPU 67085, a potent and 
selective antMhrombotic agent with a novel mechanism of action. Kindon N, 
Cage PA, Cox D, Humphries RG, Hunt SF, Ingall AH, Leff P, Teobold BJ, 
Tomtfrtson W, Willis PA INT SYMP MED CHEM 1 994 13th Paris 04 

• Abstract report on SAR, in vitro, ex vivo and in vivo studies leading to 
discovery of FPL-67085. 

183665 Pharmacological profile of the novel P[2T>purinoceptor 
antagonist, FPL 67085 in vitro and in the anaesthetized rat in vivo. 
Humphries RG, Tomlinson W, Clegg JA, Ingall AH, Kindon ND, Leff P BR J 
PHARMACOL 1995 115 61110-1116 

• The first detailed report on the pharmacology of FPL-67085 in various in 
vitro, ex vivo and in vivo assays, including an animal model of platelet 
thrombosis, that established P2T-purinoceptor antagonists. 

212999 A novel series of P(2T) purinoceptor antagonists: Definition of 
the rote of A DP in arterial thrombosis. Humphries RG, Robertson MJ, Leff 
P TRENDS PHARMACOL SC1 1995 16 6 179 - 181 

• Interesting and informative review by Fisons researchers of the role ofADP 
in arterial thrombosis, based on in vitro, ex vivo and in vivo results obtained 
With ARL-67085. 

218491 P2-Purinoceptors: Advances and therapeutic opportunities. 

Williams M t Jacobson KA EXP OPIN INVEST DRUGS 1 995 4 1 0 925 - 934 

• Brief appraisal of therapeutic opportunities for agents including FPL-67085 
that act at P2-purinoceptors. 

235864 Use of a monoclonal antibody directed against the platelet 
glycoprotein llb/llla receptor in high-risk coronary angioplasty. The EPIC 
Investigators NEW ENGL J MED 1 994 330 956-961 

262006 P2T purinoceptor antagonists. A QSAR study of some 2- 
substrtuted ATP analogues. Tomkinson NP, Marriott DP, Cage PA, Cox D, 
Davis AM, Rower DR, Gensmantel NP, Humphries RG, Ingall AH, Kindon ND 
J PHARM PHARMACOL 1996 48 2 206 - 209 

• A QSAR study that suggested that the most potent platefet aggregation 
inhibitors partially occupy a narrow lipophilic cleft in the P2T-purinoceptor. 

262011 The short acting P(2T)-purinoceptor antagonist, FPL 67085, 
reliably, reversibly and safely inhibits ADP-induced platelet aggregation 
ex vivo In man. Nassim MA, Gardner JJ, Wilkinson D, Corfieid JE, Rudol L 
Wyid PJ BR J CLIN PHARMACOL 1995 39 1 98P 

• Safety and pharmacokinetic study in healthy volunteers that showed 
intravenous FPL-67085 has rapid onset and offset of action for efficacy 
parameters of platefet aggregation inhibition and bleeding time prolongation. 



275466 Astra R&D presentation, London, UK. Muhsin M IDDB MEETING 
REPORT 1 998 January 23 

298703 Medicinal Chemistry XVth EFMC International Symposium (Part 
V); Poster Highlights, Edinburgh, Scotland, UK. Bishop P IDDB MEETING 
REPORT 1 998 September 6-10 

298980 The btoanalysls of a novel cardiovascular drug with high 
clearance. Gardner J, Chesters N, Lawrence P, Wilkinson D, Nassim M, 
McCormack P INTSYMP MED CHEM 1 998 15th Edinburgh P 263 

298982 Short-acting antagonists of the platelet PZT receptor - beyond 
phosphates. Ingall AH, Bailey A, Coombs ME, Hunt SF, Ince F, Teobald BJ, 
Willis PA, Leff P, Humphries RG, Nicol AK, Tomlinson WS INTSYMP MED 
CHEM 1998 15th Edinburgh P 280 

298983 SAR stikBes on AR-C69931MX, a potent and selective Intravenous 
ant^ggjegatory/arttithrombo^ agent with a novel mechanism of action. 

Kindon ND etai INT SYMP MED CHEM 1998 15th Edrfcuroji P 281 

308718 Trends In Medicinal Chemistry 1998 - Society for Medicines 
Research, National Heart and Lung Institute, London, UK. IDDB 
MEETING REPORT 1 998 December 3 

314472 United Kingdom Pharmaceuticals: Zeneca. Merrill Lynch 
ANALYST REPORT 1999 February 03 

315723 Antagonists of the platelet P2T receptor: a novel approach to 
antithrombotic therapy. Ingall AH, Dixon J, Bailey A, Coombs ME, Cox D, 
MclnaDy Jl, Hunt SF, Kindon ND, Teobald BJ, Willis PA, Humphries RG et at J 
MED CHEM 1999 42 2 213 - 220 

316436 Investigation of the novel P2T receptor antagonist AR-C69931MX 
on ex vivo adenosine diphosphate- induced platelet aggregation and 
bleeding tone in healthy volunteers. Nassin MA, Sanderson JB, Clarke C, 
Blackshaw R, Gardner JJ, McCormack P, Kennedy G, Yeates N, Rudd L, 
Butt F J AM COLL CARDIOL 1 999 33 2 Abs 1 1 04-73 

328760 Drug development pipeline: cangrelor, ARL-67085. Astra 
Cham wood COMPANY COMMUNICATION 1 999 June 22 

334640 Antithrombotic effects of SM-20302, a non peptide GPIIb/llla 
antagonist, in a photochemically induced thrombosis model In guinea 
pigs. Horisawa S, Kanenko M, Ikeda Y, UekJ Y, Sakurama T THROMB RES 
1999 94 4 227-234 

336599 Pharmaceuticals Europe: AstraZeneca. Lehman Brothers 
ANAL YST REPORT 1 999 March 30 

338622 New antithrombotic strategies for resistant thrombotic process. 
Harker LA J CLIN PHARMACOL 1994 34 3-16 

348657 First clinical study of the novel platelet ADP receptor (P2T) 
antagonist AR-C69931MX, asessing safety, toterabilrty and activity in 
patients with acute coronary syndromes. Storey R, Oldroyd KG, Wilcox 
RG AM HEART ASSOC 1 999 72nd Atlanta Abs 3745 

35011 4 The P2T antagonist AR-C69931MX is a more effective inhibitor of 
ADP-induced platelet aggregation than clopidogreL Jarvis GE, Nassim 
MA, Humphries RG, Kirk IP, Tomlinson W, Cusworth EA, Mkiha A, Perrett JH, 
Mobbs EJ, Hamrnersley MD, Watts IS BLOOD 1999 9410 Abs 81 

350492 Blockade of both ADP receptors, P2T and P2Y„ is necessary for 
effective inhibition of platelet aggregation under flow. Turner NA, Moake 
JL, Turner JD, Mclntire LV BLOOD 1999 94 1 0 Abs 1 987 

368534 British Cardiac Society Annual Conference, Glasgow, UK. IDDB 
MEETING REPORT2O00 May 15-18 



Cangrelor Chattaraj 255 



377418 P2T-Receptor antagonists: Novel inhibitors of platelet 
aggregation. Willis PA, Bonnert RV, Brown RC, Cox 0. Guile S, Humphries 
RG, tngali AH, I nee F, Kindon ND, Pairaudeau G, Springthorpe B ACS 2000 
220 Washington DC MEDi 189 

377666 Purines 2000: Third International Symposium on Nucleosides 
and Nucleotides Biochemical, Pharmacological and Clinical 
Perspectives, Madrid, Spain. Cattabeni F, Wdliams M IDDB MEETING 
REPORT 2OQ0 July 9-13 

381556 On the mechanism of plasm In-Induced platelet aggregation. 
Implications of the dual role of granule ADP. Ishii Watabe A. Uchida E. 
Mizuguchi H, Hayakawa T BIOCHEM PHARMACOL 2000 59 1 1 1345 - 1355 

381562 Tolerance and safety of cangrelor, a novel purine receptor 
antagonist, used as a platelet aggregation inhibitor in the acute 
coronary syndrome. Jacobsson F, Dellbong M, Swahn E, Wallentin L J AM 
COLL CARDIOL 2000 35 2 343A 

381 566 Sustained coronary artery recanaiizalion with adjunctive infusion of a 
novel P2T-receptor antagonist AR-C69931 in a canine model. Wang K, Zhou 
X, Zhou Z, Topol E ( Lincofl AM J AM COLL CARDIOL 2000 35 2 281 A - 282A 

381572 Intravenous AR-C69331 MX, a novel P2T platelet receptor antagonist, 
in patients undergoing percutaneous coronary ^erventk>ns-preiiminary 
results from a placebo or active corrtrofed trial. Douglas Weaver W, 
Harrington RA, Grines CL, Keeley EC, Kereiakes DJ, BrttJ JA, Grogan DR, 
Emanoeteson H J AM COLL CARDIOL 2000 35 2 36A - 37A 



381573 Blockade of both ADP receptors, P2T and P2Y1, Is necessary for 
effective inhibition of platelet aggregation under flow. Turner NA, Moake 
JL, Turner JD, Mclntire LV BLOOD 1999 94 447A 

381585 The P2T antagonist AR-C69931MX is a more effective 
inhibitor of ADP-induced platelet aggregation than cloptdogrel. Jarvis 
GE, Nassim MA, Humphries RG, Kirk IP, Tomlinson W, Cusworth EA, 
Midha A, Perrett JH. Mobbs EJ, Hammersley MD, Watts IS BLOOD 1999 
94 10 22A 

393808 Platelet aggregation and its reversal. Bom GVR NATURE 1962 
194 927 - 929 

393812 Prevention of arterial thrombosis by intravenously administered 
platelet P2T receptor antagonist AR-C699931MX in a canine model. 
Huang J, Driscoli EM, Gonzales ML, Park AM, Lucchesi BR J PHARMACOL 
EXP THER 2000 295 492 - 499 

393813 Purines 2000: Third International Symposium on Nucleosides 
and Nucleotides. Cattabeni F, Williams M IDRUGS 2000 3 1 182 - 1 1 84 

393814 ADP induces partial platelet aggregation without shape change 
and potentiates collagen-induced aggregation in the absence of Gaq. 

Ohimann P, Eckly A, Freund M, Cazanove JP, Offermans S, Gachet C 
BLOOD 2000 96 21 34 - 21 39 



W 

HISS 



m 



Current Opinion in Investigational Drugs 



Vol 2 No 2 February 2001 



Editor in Chief Michael Williams usa 

Co-Editors Jacob J Plattner usa Annette Doherty France William Hagmann usa 
John Kemp Switzerland Stanley Crooke usa 

Patent Editor Hermann AM Mucke Austria 



PharmaPress Ltd 

in association with Current Drugs Ltd 

Middlesex House 

34-42 Cleveland Street 

London 

W1T4LB 

UK 

Tel +44 (0)20 7580 8393 
Fax +44 (0)20 7580 5646 
Email: help ©current-drugs, com 

Managing Editor 

Peter Robins 

Email: r^ter.robins@ajrrent-driigs.com 

fn-house Editors 

Mark Saxon (Anti-infectives) 

Email: mark.saxon@current-drugs.com 

David Kelly (Anti-inflammatory) 
Email: david.kelly@current-drugs,com 

Taskin Ahmed (Cardiovascular) 

Email: taskin.ahmed@current-drugs.com 

Rebecca Love (Nervous System) 
Email: rebecca.love@current-drugs.com 

Fiona Nitsche (Oncological) 

Email: fiona.nitsche@current-drugs.com 



Editorial Board 

Alison Badger (USA) 
John F Barrett (USA) 
Maria Belvisi (UK) 
Frank Bennett (USA) 
Andreas Billich (Austria) 
Roy Black (USA) 
Mel Blumenthal (USA) 
Frank Cerasoli (USA) 
Bruce Chabner (USA) 
Daniel Chu (USA) 
Kelvin Cooper (USA) 
Joseph Coyle (usa) 
Neat Cutler (USA) 
Mohsen Daneshtalab (Canada) 
Erik De Clercq (Belgium) 
Chet De Groat (USA) 

Errol DeSouza (Germany) 
Andy Dray (Canada) 
Mariano Elices (USA) 
Jilly Evans (USA) 
Giora Feuerstein (USA) 
Alan C Foster (USA) 

Win Gtitteridge (Switzerland) 

Patricia Heath (UK) 
Jean Marc Herbert (France) 
Taff Jones (Canada) 
Loran Kiltar (usa) 
Gavin Kilpatrick (UK) 
George Koob (USA) 
Daniel Lane (USA) 
Alan Lewis (USA) 
Jay Luly (USA) 
John McCall (USA) 
Rodger McMillan (UK) 
Heinz Moser (USA) 
Robert Newton (USA) 
Jose Palacios (Spain) 
Michael Parnham (Croatia) 
Herbert Pinedo (Netherlands) 
Yves Pommier (usa) 
John Reed (UK) 
Malcolm Richardson (Finland) 
Alessandro Sette (USA) 
John Souness (usa) 



Section Editors 
Anti-infectives 

David Stevens (USA), Paul Lartey (usa), Simon, 
Croft (UK), Robin Cooper (USA), Leonard Katz (USA), 
Ken Tanaka (USA), Rino Rappuoli (Italy), Gary 
Nabel (USA), Bo Oberg (Sweden), Norbert 
Bischofberger (USA), Steve Rosenberg (usaj 

Anti-inflammatory, Immune-mediated and 
Gastrointestinal 

Tony Manning (USA), David Howat (France), Cees 
Korstanje (Netherlands), Cynthia Darlington (New 
Zealand), Neville Punchard (UK) 

Cardiovascular, Renal and Metabolic 

J Ruth Wu-Wong (USA), Marc de Gasparo 
(Switzerland), Franklyn Bolander (USA), Terry 
Opgenorth (USA), Frank Barone (USA), Ramanjtt 
Gill (Switzerland), Tom Colatsky (USA), Delvin 
Knight (USA), Shaker Mousa (USA), Brian Krause 
(USA), Keith E Suckling (UK) 

Central and Peripheral Nervous System 

Clifford Woolf (USA), Peter Goadsby (UK), 
William Blessing (Australia), Robert Davis (USA), 
Mike Briley (France), Peter Jenner (UK), Herbert 
Meltzer (usaj 

Oncological 

Paul Workman (UK), Mario Sznol (USA), Ed 
Sausville (USA), Andy Dorr (USA), David 
. Gewirtz (USA), Michael Lotze (usa) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



Of REFERENCE(S) OR EXfflBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



□ GRAY SCALE DOCUMENTS 



□ LINES OR MARKS ON ORIGINAL DOCUMENT 




